


FREINTIER

New Hardware Technology for
High Accuracy GIS Data Collection

Presented by, ﬂ E
Jacob Wittenberg = S ~7

Geospatial Solutions M
Frontier Precision, Inc.

& Trimble

Authonzed Distriduticn Partoer




@ Trimble.

$Pfl.'ﬂlll
Pﬂ[ﬂlﬁlﬂ”

S e c 0 ETGCHDC%OGY ﬁ? ?

rably Super



FR(&‘?}NTIER
' Learning Objectives:

 What is GNSS

e Differential Correction

* Corrected and Uncorrected GNSS Data

* Real-time Corrections

* High accuracy with Smart-Phones and
Tablets




What i1s GNSS
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GNSS stands for:

Global Navigation Satellite System — it's
a generic term for all satellite navigation
systems. What used be known as "GPS”



km en ONSS s the global term for all
Rp=c' Satellite Navigation Systems
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Autonomous Position

An Autonomous position is an
uncorrected position acquired by your
receiver.

10-15 Meters
of Accuracy
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How do location services work on a
smart device?
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Hybrid Positioning Services

= Assisted GPS (A-GPS)
—~5-8m

= Wi-Fi Positioning
—~74m

= Cellular Network Positioning
—~ 600 m

Zandbergen, P. A.” Accuracy of iPhone locations: A comparison of Assisted GPS, Wifi and cellular
positioning.” Transactions in GIS, 13, 5-25



FRONTER  The need for Higher Accuracy
for Professional Data Collection




wﬁ Differential Corrections

e How it works
e Post Processed GNSS
e Real-Time GNSS




FREINTIER | How Differential Correction works:

It’s a technique that allows us to remove
timing errors caused by the atmosphere

Two receivers track the SAME signals and errors
at the SAME time.

eBase Station is setup over a known coordinate ? ’
* They both compute imperfect positions :
eError at the base is taken into account and corrections

are applied to Rovers position

Base
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ecsion Post-processed Differential Correction

1. An Autonomous position is collected in the field.

2. Corrections are applied once back in the office.
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Trimble GPS Pathfinder Office
Trimble Positions for ArcGIS

Post Processing Software




Trimble Positions or
GPS Pathfinder Office
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InSphere
TerraFlex
g
TerraSync

D; : ]
o,

ArcGIS for Desktop
+ Trimble Positions Desktop add-in 7
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ArcPad

@ \__+ Trimble Positions ArcPad extension
Geodatabase \
(file/personal/enterprise) ARGl torarver

ArcGIS for Windows Mobile
\__+Trimble Positions Mobile extension

ArcGIS Online
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tasen. Free Available Base Stations
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Sourced from National Geodetic Survey Web Site:
http://www.ngs.noaa.gov/CORS Map/



http://www.ngs.noaa.gov/CORS_Map/
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What real-time sources are
available?

‘WAAS
VRS

'RTX

*Plus more!l!




FRESNTIER
(RPRECISION

WAAS or “Integrated SBAS”

Compatible with all current Receivers
from Trimble and Spectra Precision

] <1-5m ! <1-5m

FREE — No Subscription Required
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Trimble RTX Positioning Services

0.1-5m

Subscription Based - Pricing Varies upon Service
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VRS - Virtual
Reference Station
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VRS Networks Currently Available in:

e Existing VRS Netoworks

O Midstates VRS

Map denotes multiple available networks.



FRENTIER  How can you add high accuracy real-
time GNSS positioning to Smart
Phones and Tablets?




Trimble R2




Rugged R1 Receiver for
Repeatable and Accurate Data
Collection

Works with iOS, Android,
Windows Mobile 6.5x, or
Windows OS




R-;‘ oo HER Rugged R2 Receiver for

L PRECISI®N Repeatable and Accurate Data
Collection

Works with iOS, Android,
Windows Mobile 6.5x, or
Windows OS



Spectra Precision Mobile
Mapper 300 Receiver for
Accurate Data Collection

Works with Android

Receiver
MM300_5452489177

Latitude Longitude
39°4819.7805'N 105°3'21.4116"W

Altitude
1620.203 m

Geoidal Separation
20921 m

HRMS VRMS
0.007m 0.013m

Speed
0.012m/s

Fix Quality
FIXED RTK



FRS | INTIER How do they work?

* Create a Bluetooth Partnership (or uss with TRM Device for R2)

* Configure Real-time Corrections

 Automatically Overrides Positioning Services

* Third Party Applications can take advantage of High
accuracy real-time positioning!
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Apple iOS
Android X X X
Windows X X (Future Release)

3-10



V Accuracy
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Correction TRMR1 |TRM R2
Source

WAAS Submeter ~50CM ~50CM
VRS (or Single base) Submeter 10to~1CM 30to ~1CM
RTX ~50 CM  Submeter 5CM

to 4cm*™



R1/R2 Works with Windows
Mobile devices!

* Trimble TerraSync

* Trimble TerraFlex

* Trimble Positions With
e Esri ArcPad
* Esri ArcGIS Mobile

* GSE’s GeolJot+ -

e ETC. lﬁ;}‘; — u Mob|le

Lt




W ESRI Collector and ArcGIS
TR ER Online

W RPRECISION

Esri’s Collector App, ArcGIS Online, or any app
running on your Smart phone or tablet can take
advantage of the receivers services.




V Trimble R1 and R2 with the
FIRYSNTIER GNSS Status App

=CISI®N

Correction Sources:
SBAS, DIRECT IP,
NTRIP (VRS), or RTX

GNSS Status Utility App

Data Collection App...



R1 Rugged Receiver with TerraSync
RS ER and Pathfinder Office (PFO)

=CISION , .

SBAS (WAAS)= 17” with CEA of ~30”

Post-Processed (baseline

length=10miles) = 10.6”
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(PRECISION Geospatial Solutions Rep

: Rm = Jacob Wittenberg

jake@frontierprecision.com

http://frontierprecision.com

Support website:

http://fpimapping.com

& Trimble.

Authorized Distribution Partner



http://frontierprecision.com/
http://frontierprecision.com/
http://fpimapping.com/

CONTACT US:

BISMARCK, ND
800.359.3703

MINNEAPOLIS, MN | ST. CLOUD, MN
877.698.3077 800.944.8557

DENVER, CO
800.652.1522

BOZEMAN, MT | ANCHORAGE, AK
855.208.8005 844.868.1500

CHEYENNE, WY
800.652.1522




